Responses of soil mite communities (Acari: Oribatida, Mesostigmata) to elemental composition of mosses and pine needles and long-term air pollution in Scots pine (Pinus sylvestris L.) stands.
Air pollution is an important threat to biodiversity via deposition of high amounts of heavy metals or nutrients (macroelements). In forest ecosystems contamination can be found in plant tissues and the soil environment including soil mesofauna. However, there is little information on how it influences soil mesofauna. Hence, the aim of the study was to evaluate the reaction of soil mites (Acari: Oribatida, Mesostigmata) to long-term air pollution in mature pine (Pinus sylvestris L.) forests in southwestern Poland. The study was conducted in late autumn between October 2008 and 2010 in eight 5000 m2 plots, each within a Scots pine stand. Concentrations of macroelements (C, N, S, Ca, Mg) and heavy metals (Cu, Cr, Cd, Ni, Pb, Zn) were measured in 40 samples of pine needles and 36 bryophyte samples. In total, 360 soil samples were collected for the soil mesofauna analysis. Results of the study include correlations between the sample plot, the year and the soil mite abundance. Among the macroelements analyzed, calcium affected the abundance of mite species the most. Soil mite communities from different forests were dominated by the same species, despite the fact that we found in total 150 mite species, among which there were 106 species of oribatid mites and 44 species of mesostigmatid mites. It seems that, among the elements analyzed, calcium plays the most important, positive role for mite communities. Magnesium had a positive effect on abundance of both mite groups, while nitrogen had a negative effect on diversity of oribatid and mesostigmatid mite communities. Our study indicated that oribatid and mesostigmatid mite communities are stable in areas of long-term contamination, as we did not observe distinct changes in structure and diversity of soil mite assemblages along the pollution gradient.